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Abstract
E-Commerce becomes one of the hits in the online world nowadays. People
are tending to buy things online. Some e-commerce sites providechatting with
their contact person to get in touch with their customers every time. However,
there is another alternative to get in touch with the customers, which is using
Chatbot. It can be used for 24 hours every day as long as the server is on. It can
help customers to know more about the products. Furthermore, customers get
information that being asked. This Chatbot is built using Artificial Intelligence
Markup Language (AIML) and Pandorabots as the interpreter. This research
aims to found right AIML interpreter which can be used in Indonesian
language E-Commerce website. By holding experiment with respondent, its
accuracy is measured. The result shows that the Chatbot still needs
improvement. Chatbot knowledge pattern matching rules should be enriched
based on the questions that customers input in order to construct rules.
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Introduction
Automation is needed in our world to serve the needs of people. It can minimize cost and
time to get what people wants. People like to buy things via online now. However, they
also need to know the details of the products. To get more detail of product, people are
likely to ask rather than read the description about it. It is very overwhelming if e-
commerce site employed one or more people to handle the conversation with customer
when they are asking about product. There will be many same questions being asked. So
chatbot is very helpful to handle this kind of situation. It will automate the answer for the
frequent question asked by the customer.However to handle this automated system, it
needs Natural Language Processing (NLP). NLP is how well artificial intelligence to
handle with words to create natural feeling in conversation. It widespread use nowadays
in human computer interaction for mobile phone like SIRI for iphone. There also been use
for other things like in Education, Medical Support, business service, and e-commerce
(Tan et.al., 2012). Some forms of NLP are Chatbot and voice command. Both forms need
natural feeling in conversation so the user will feel like they do conversation with a
person, not with a computer.
One form of automation for handling Question and Answer is chatting robot. Chatting
robot is a system that can handle chat interaction with human automatically. It is
commonly known as Chatbot or Chatterbot(Tan et.al., 2012). Chatbot using rules to
interact with human chat. Different chat engine can have different method to write the
rules and handle the chat topics. There are several famous Chatbots for example SimSimi,
Mitsuku, A.L.I.C.E, Sergeant Star, etc. Most of Chatbot that author found are for
entertainment usage. In this paper, Author implementing Chatbot that used for E-
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Commerce site. This Chatbot is able to talk in Indonesian language. There are many
obstacle that this Chatbot faces. For example, when customer’s questions arenot related in
the knowledge of Chatbot, the system cannot handle that.
The purpose of this research to change the role from people to robot to takeover in
chatting with the customers. It reduces enormous cost for time and money for the
company. AIML works well to handle conversations by categorizing for each response
(Gasperis, 2010). Chatting can also feel natural because the response will have relevancy
from what it said before. There are several Chatbots used in several sites to handle
Question and Answer with Customer, which are IKEA (Kuligowska, 2015), AMTRAK
(Amtrak, 2015), and Sergeant Star (Star, 2015. However, none of them is in Indonesian
language. Chatbot engine can handle Indonesian language because it is handy when the
language still uses UTF-8 Unicode. Furthermore, the Chatbot can get the information of
product and can give response to customer directly about product that being asked. In E-
Commerce, client or buyer tend to extract same information for example like what are
payment method does this site support or how much does the shipping cost. Imagine if
one hundred people asking same questions in certain period of time, it makes people
annoyed. Using Chatbot it can be handled by system and out of human touch so it is not
annoyed and can handle several question concurently. Chatbot also can be up for even 24
hours as far as there is internet connection and the server is up.
Related Works
A. TagBot
This Chatbot is a research that focus to create intelligent Chatbot. That means this Chatbot
can handle users' questions well and related to topics also have big vocabulary inside the
engine. For the interpreter TagBot is using Program G. Program G is an AIML-interpreter
that support tags. Basically Program G is the improvement of Program D(Mikic et.a.l,
2008), (Mikic et.al., 2009). This interpreter is built in Java language (Mikic et.al, 2008).
TagBot is available in Spanish language. What makes this Chatbot is intelligent is the
capability to use recent topic that user have chat to be bot knowledge, so TagBot can have
personal conversation with user based on its recent words/topic (Mikic et.al, 2008).TagBot
is using weight to determine which is the most discussed topics. Also using the tag clouds
allow TagBot to contextualize the user.
B. FAQ Bot at BRAC University
This Chatbot at BRAC University used for students who would like to know about the
admission and curriculum in BRAC University (Rahman, 2012). Responsibilies of FAQ
Bot are reading user input and keep convresation stay in BRAC University topics. FAQ
Bot provide information to student so student need to browse over the pages about
frequently asked question. This Chatbot is based on AIML engine. It used ALICE as the
basic knowledge. Then creator implemented BRAC University's information inside FAQ
Bot's brain. The knowledge categorized into three parts : Admission Information, Course
Information, Faculty Information (Rahman, 2012). Related to the FAQ Bot, our chatbot
also separates respond into several categories which is divided into several categories file.
The difference is only the case study. E-Commerce is used for this research while FAQ Bot
is used in the University.
C. EIVA
This related work focuses on integration of Chatbot with website E-Commerce in
Indonesian language (Bahartyan and Bahtiar, 2015).It is more concern about the product
searching and order customer service case. EIVA integrated with the website server
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database which can deliver data from website database(Bahartyan and Bahtiar, 2015).
There are also no steps of methodology about improvementChatbot knowledge. Our
research is more concern about the construction of the knowledge based, including
knowledge improvement to get higher percentage of accuracy.
Methodology
Systems Development Life Cycle (SDLC) is used in this research, including analysis,
design, implementation, testing, and maintenance. Figure 1 shows the activity diagram of
the system. When user chats with the bot, the Chatbot calls API of AIML interpreter.
User’s input is processed inside AIML Interpreter. AIML Interpreter checks the data text
that user’s input. It is checked based on knowledge in AIML files that uploaded into
AIML Interpreter. Furthermore, AIML Interpreter gives response whether the user input
is correct or not. Then it shows on the website again. In conclusion, every time users chat
with Chatbot, it calls Pandorabots API. For AIML knowledge, it is uploaded in
Pandorabots cloud.
Figure 1 Activity Diagram
Seminar Nasional Pakar ke 1 Tahun 2018 ISSN (P) : 2615 - 2584
Buku 1 ISSN (E) : 2615 - 3343
316
There are several Chatbot engines that can be used. Chatbot engine needs an interpreter to
develop Chatbot for some platforms. Therefore, several Chatbot engines and interpreters
are explored. AIML is selected as the engine for this research because AIML has big
community and commonly used in Chatbot world. Furthermore Pandorabots is used for
AIML interpreters.
A. Design
Table 1 Extract question categories from E-Commerce site.
E-Commerce Site
Question Category
Membership Payment Method Shipping Refund Voucher
Bhineka o o o o
BliBli o o o o
Elevania o o o o
Lazada o o o o o
Qoo10 o o o o
Zalora o o o o
In design phase, the questions and the responses are created. They comes from several
online e-commerce: Bhineka, Blibli, Elevania, Lazada, Qoo10, Zalora. The questions are
gathered and summarizedfrom these online e-commerce, especially from its FAQ section.
For the response, it is created to be more generic so it can be used for any e-commerce
company. Every question and its response are stored in AIML language. The question is
called pattern while its response is called template. The question is called pattern because
it is user input, and AIML interpreter read the input. Interpreter then matches the pattern
between the input and the rules in the system. Sentences are also need to be considered in
designing question and response. It is also difficult because Chatbot should feel as natural
as it can be.Based on Table 1, amongsix websites, almost every websites has all the
categories, (o) means available. Therefore, these five categories is used as parameter for
the chatbot.
B. Implementation
In implementation phase, all the questions files need to be uploaded to Pandorabots
server. Pandorabots API is also called as AI as a service (AIaaS). The service requires
internet connection to the service, so every time customers use the chatbot, the input is
processed in the Pandorabots server. The AIML files, which are separated into several
categories, and the Chatbot knowledge are uploaded into Pandorabots server.
Furthermore, command pb compile is used to compile the Chatbot so it could get the
latest file as the Chatbot knowledge.Pandorabots Command Line Interface(CLI)is used to
manage files stored on Pandorabots server. NodeJS is also required to run Pandorabots
CLI. Furthermore, command pb upload <filename>on command line and NodeJS path is
used to upload the files to Pandorabots API server. To test using Pandorabots CLI,
command pb talk <input> is used. Apache Server, as seen in Figure 6, is used to
implement the Chatbot. After FAQ Chatbot is ready, then the chatbot can be tested.
C. Testing
Testing is conducted to measure the quality of Chatbot. In addition to the self testing by
the researchers, 10 students are selected as respondents to test the systems.
The following steps is used to conduct the experiment:
1. Brief explanation about FAQ Chatbot is given.
2. Respondent get the overviews of questions that can be asked.
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3. Respondent ask their questions related to the five categories which can be handled by
Chatbot (membership, refund, shipping, payment method, and voucher). Every
respondent has 5 questions to be asked.
4. After asking the Chatbot, the respondent got a survey form in order to enhance the
system in the future.
5. The experiment is analyzed. The questions and responsesneed to be matched whether
they have correct response or wrong response.
After conducting testing and experiment, the chatbot system can be analysed and found
the weakness for enhancing the rules of Chatbot knowledge.
D. Enhancement and Improvement
In the maintenance phase, the system is ensured to be running well as expected. Testing is
used to find errors. This methodology creates recursive steps.After testing the system, the
design phase is reconducted for improvement rules and Chatbot performance. In the
design phase, the rules of the Chatbot knowledge are enhanced. This knowledge is very
important because the more knowledge Chatbot has, the more question and pattern can
be handled. The pattern should also have a good structure to create natural conversation.
The improvement is conducted by constructing the new pattern for unanswered questions
in order to be handled by Chatbot. Furthermore, the accuracy is tested and measured.
Result and Discussion
A. Generating Training Sets
Languages is important and need to be considered in order to make it more natural as
conversation. Firstly to generate the file, <aiml> should start the file. Then inside that tag,
the rules and pattern matching related with questions are written. Using <category> tag
to state rules, and inside <category> tag,<pattern> tag is used to define what pattern that
can be handled. After closing the category tag, the respond is generated by using
<template> tag. AIML also have another tags that capable to do different functions. Such
as <srai>, this tag has function to reiterate or like re-input with defined pattern. For
example, in <pattern> # PEMBAYARAN (payment) #</pattern>, it shows the respond is
<template><srai># METODE PEMBAYARAN (payment method) #</srai></template>.
It means that the input if it matches with # PEMBAYARAN #, then it will be converted
into # METODE PEMBAYARAN # and it will be inputed again into system and Chatbot
will respond as stated in Figure 2.
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Figure 2Snippet of sample AIML file
Furthermore, category for membership has difference with other pattern matching, which
is rules to handle information question changing. AIML sets function is used to define a
set of words that includes into particular group. To handle the questions, set file, called
informasi.set, is created. The file contains words as follow: alamat (address), nama (name),
nomor telepon (phone number), and email.Part <pattern> GANTI (change) <set>
informasi </set></pattern>, as shown in Figure 3describe where informasi.setis being
used.
Figure 3 Snippet ganti informasi (change information) question pattern rules.
Furthermore, shipping category AIML file is included in the Chatbot. This category
handles question from customers that are related with information about order status.
Several questions and pattern are as follow:
a) Status order (order status)
b) Lama pengiriman (how long does the order take)
c) Biaya pengiriman (shipping cost)
d) Barang belum sampai (order not yet delivered)
<category>
<pattern>GANTI <set>informasi</set></pattern>
<template>Untuk merubah <star/> di akun Anda, Anda dapat login ke akun anda, pilih
Panel Kontrol Akun, dan ubah apapun yang Anda inginkan (misal alamat, nomor telpon,
email).
(to change <star/> on your account, you should login to your account, then choose control panel and you can easily change
information that you want)
</template>
</category>
<category>
<pattern>* GANTI * <set>informasi</set></pattern>
<template><srai><star/> GANTI <set> informasi </set><starindex="2"/></srai>
</template>
</category>
<aiml>
<category>
<pattern># METODE PEMBAYARAN #</pattern>
<template>Kami menyediakan beberapa metode pembayaran : cash on delivery, bank transfer, dan
kartu kredit. <br/>Silakan lakukan pembayaran di laman checkout. Apalagi yang bisa kami
bantu?
</template>
</category>
<category>
<pattern>APA SAJA METODE PEMBAYARAN</pattern>
<template><srai># METODE PEMBAYARAN #</srai>
</template>
</category>
<category>
<pattern># CARA PEMBAYARAN</pattern>
<template><srai># METODE PEMBAYARAN #</srai>
</template>
</category>
<category>
<pattern>BAGAIMANA SAYA MEMBAYAR</pattern>
<template><srai># METODE PEMBAYARAN #</srai>
</template>
</category>
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For voucher category, there are no special techniques that is being used. Instead of
reducing more same template or response, synoym file is used to handle some possible
sentences that have same meaning with the rules in order to reduce number of rules. It is
conducted by changing the specific possible words that have same meaning with how the
rules are set, then change them into the words that is written in the rules and the other
sentencesis put back together using <star> tag. After the new sentence made, then it is re-
checked to begin the pattern match with the rules. However, in several occassion there are
still some mismatches with the rules. Therefore, the rules need to be improved in order to
handle more inputs.
B. Chatbot Experiments on Respondents
Questions from respondents are stored and analysed in order to match the patternwith
the Chatbot knowledge. There are questions that have intention to extract same
information, however the Chatbot fail to handle all forms of questions. For example in
question “beli voucher dimana” (where can I buy the voucher?) with “Gimana cara saya
dapat voucher” (how do I get the voucher?). Both questions have the same information
about how to get the voucher, but Chatbot gives the correct respond only to the second
question, as described in Table 2. It occurs because in voucher.aiml , there is no pattern that
can match with “beli voucher dimana”.
However, some different sentence structure of the questions can still be handled to get
same information. Table 3 elaborates there are three different input from respondents
which have intention to extract same information about “syarat refund” (regulation of
refund). First question is “caranya refund gimana” (how to refund but in day to day
conversation style) then “bagaimana saya melakukan refund?” (how to refund in formal
sentence). Also the question “Syarat refund apa sih?” (what is regulation for refund?). The
responds of these three questions are same and correct. In overall experiments, the
accuracy is still low. There are 10 respondents who ask 5 questions for each respondents
so that the total questions are 50 questions. Then total correct respond is 13, which is only
26%. It still needs improvement.
Table 2Questions from respondents
Question Correct
Hi gw punya voucher bisa digunakan buat apa aja FALSE
Beli voucher dimana FALSE
Kemaren saya terima barang, tapi barang rusak cara pengembalian bagaimana TRUE
Setelah refund, saya dapat barangnya kembali kira kira berapa lama FALSE
Apa keuntungan bikin member FALSE
Halo, gua mau pesen barang kira kira pengirimanya bagaimana ya? FALSE
Untuk pengiriman ongkirnya berapa TRUE
Bagaimana cara untuk mendaftar sebagai member FALSE
Untuk Metode pembayaran bisanya melalui apa saja ya? FALSE
Kemarin saya ada order barang, tapi sampe sekarang belum sampai. Statusnya bagaimana ya? FALSE
bayarnya bisa kartu kredit apa nggak TRUE
Cara daftar gimana FALSE
Biaya kirim ke jakarta berapa FALSE
Proses refund bagaimana TRUE
Gimana cara saya dapat voucher TRUE
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C. Survey Analysis
After conducting experiment to respondents, quality of the Chatbot is surveyed by asking
the respondents about their opinion. According to Kuligowska (2015), the questions are as
follow :
1. Ketepatan jawaban yang diberikan Chatbot (How accurate is the Chatbot respond).
2. Struktur tata bahasa dalam pengetikan input (How easy/natural is structure of the
input).
3. Kecepatan Chatbot dalam menjawab pertanyaan (How fast is the respond to answer
the question).
4. Tingkat kepuasaan anda terhadap FAQ Chatbot secara menyeluruh (Overall
satisfaction about experiencing talking with FAQ Chatbot).
Likert scale with range from 1(very bad) until 10(very good) is used to response the
questions. The score of “Ketepatan jawaban yang diberikan Chabot” (How accurate is the
Chatbot’s respond),which measures the knowledge of the Chatbot (Kuligowska 2015), is
4.4 point. This score is the lowest point compare to other aspects.In term of “Struktur
Bahasa yang digunakan” (How easy/natural is the structure of the input), FAQ Chatbot
got point of 6.1. The last aspect which have the highest score is “Kecepatan dalam
menjawab pertanyaan” (How fast is the respond to answer the question). The aspect has
average 8.8 point. It can be categorized as very good. The whole result can be seen in
Table 4
Table 3Questions from respondent part 2
Question Correct
ada berapa jenis metode pembayaran di sini? FALSE
Berapa lama jangka waktu voucher belanja bisa digunakan FALSE
Ada tenggat waktu pemakaian vocher belanja FALSE
Kira2 kartu debit apa yang bisa digunakan FALSE
Caranya refund gimana TRUE
Apakah kartu kredit bca saya bisa digunakan untuk melakukan pembayaran FALSE
Bagaimana saya melakukan refund? TRUE
Bagaimana kalau produknya baru dipakai sekali? FALSE
Apakah barang saya sudah dikirim? FALSE
Apa voucher saya bisa diuangkan? FALSE
gimana cara bayarnya ? FALSE
Daftarnya lewat mana? FALSE
Barangnya udah dikirim belom? FALSE
Syarat refund apa sih? TRUE
Vouchernya dapet darimana FALSE
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D. Improvement
The accuracy result of first testing is still 26%. Therefore, the chatbot knowledge is
improved based on the respondents’ questions. After that, the accuracy result is increased
to be 78% because there is still some pattern mismatch. Furthermore, the chatbot is tested
with other respondents to test whether the new pattern or questions can be handled by
chatbot.
Table 5 Respondents' opinion after improvement
Respondent
Name
Average of
Ketepatan
jawaban
yang
diberikan
Chatbot
Average of
Struktur tata
bahasa dalam
pengetikan
input
Average of
Kecepatan
menjawab
pertanyaan
diberikan
Average of
Tingkat
kepuasaan anda
terhadap FAQ
secara
menyeluruh
Andika 7 8 9 8
BenediktaAtika 8 7 10 8
FauzanImansyah 6 8 5 7
Julius
DjarotDjajanto 6 8 5 7
Sri Mulyati 4 10 5 7
Average 6.2 8.2 7.6 7.6
The accuracy result is 48%. It increases from the first testing. However the result is still
low because it still has missing pattern to handle new questions.After the improvement,
the respondents opinion’s also change and got improvement from 4.4 to 6.2 points on the
accuracy. The whole result can be seen on Error! Reference source not found..
Conclusion
In conclusion, this FAQ Chatbot still have low accuracy due to still many patterns that
mismatch with the Chatbot knowledge. Regarding to this knowledge, the Chatbot is need
to be expanded so it can handle more questions. Lack of pattern matching and synonym
words lead to low accuracy. However in term of speed, respondents give good score for
the Pandorabots.
Table 4 Survey Chatbot performance
Respondent Name
Average of
Ketepatan
jawaban yang
diberikan Chatbot
Average of
Struktur tata
bahasa dalam
pengetikan input
Average of
Kecepatan menjawab
pertanyaan diberikan
Average of Tingkat
kepuasaan anda
terhadap FAQ secara
menyeluruh
Adityo Setyonugroho 4 5 8 8
Adrianus Kevin
Kusuma 3 6 10 5
Danu 1 5 10 1
Defi 5 5 7 6
Gene Adesara 3 4 8 3
Jonathan Simananda 5 7 9 7
Lukito 10 9 9 9
Noura 3 8 8 2
Stevent Efendi 7 7 10 8
Yulius 3 5 9 6
Grand Total 4.4 6.1 8.8 5.5
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